In this paper, the time-series developments of covariations of returns between the Japanese stock markets and the European stock markets are empirically examined. We analyze these comovements by dividing sample periods into several terms that are before and after the Lehman Shock in the US. In this study, it is firstly clarified that the linkage of stock returns of the Japanese markets and the European markets recently gradually increased. Moreover, it is secondly identified that in the period right after the US Lehman Shock, the covariations between stock returns in Japan and in several European countries highly increased.
Using four sub-periods described above and the data documented above, we implement the Welch's tests. This is for comparing the stock returns' correlation coefficients between the Japanese and the European stock markets in each sub-period. We exploit the historical correlation coefficients that are those of past 20 weeks. Our analysis includes the period of the Lehman Shock when correlations among international equity markets drastically change. Thus in order to avoid the difficulties in model estimations in such periods, we do not use any econometrical models in this paper. We note that the analysis used simple historical correlation coefficients in this paper derive highly robust evidence as we demonstrate in the next section. The null hypothesis in our Welch's tests is that, in two compared periods, the correlation coefficients' mean value of two markets' returns are equal. On the other hand, the alternative hypothesis in our Welch's tests is that, in two compared periods, the correlation coefficients' mean value of two markets' returns are not equal. Followings are more concrete descriptions of the alternative hypotheses for our five Welch's tests: (1) The correlation coefficients' average value in 'the first sub-period' is lower than the correlation coefficients' average value in 'the middle sub-period'; (2) The correlation coefficients' average value in 'the first sub-period' is lower than the correlation coefficients' average value in 'the latest sub-period'; (3) The correlation coefficients' average value in 'the first sub-period' is lower than the average value in 'the LS sub-period'; (4) The correlation coefficients' average value in 'the middle sub-period' is lower than the average value in 'the LS sub-period'; (5) The correlation coefficients' average value in 'the latest sub-period' is lower than the average value in 'the LS sub-period'. Moreover, the time-series developments of the correlation coefficients of returns between the Japanese and twelve European stock markets of Austria, Belgium, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain, Switzerland, and England are displayed in Panels A to L in Figure 1 .
Empirical Results
The empirical results are described in this section. (1) Firstly, as shown in Panel Bs of Tables 1 to 3, the correlation coefficients between equity returns in the Japanese markets and the European markets increase in 'the middle sub-period' than in 'the first sub-period'. The two exceptions here are the results of Portugal and Spain.
(2) Secondly, as indicated in Panels Cs of Tables 1 to 3, the correlations between the Japanese stock markets and all twelve European markets are higher in 'the latest sub-period' than in 'the first sub-period'. (3) Thirdly, as exhibited in Panel Ds of Tables 1 to 3 , the correlations between the Japanese stock markets and all twelve European markets are higher in 'the LS sub-period' than in 'the first sub-period'. (4) Fourth, as indicated in Panels Es of Tables 1 to 3, the correlations between the Japanese stock markets and the European markets are higher in 'the LS sub-period' than in 'the middle sub-period'. The only one exception here is the result of Belgium. (5) Finally, as shown in Panels Fs of Tables 1 to 3, the correlations between the Japanese stock markets and the European markets are higher in 'the LS sub-period' than in 'the latest sub-period'. The two exceptions here are the results of Belgium and Ireland.
To sum up, our empirical examinations derived that the covariations of stock returns between the Japanese markets and the European markets recently gradually increased. Moreover, in the period right after the Lehman Shock, these connections of stock returns increased in particular. 
Interpretation and Implications
The empirical results shown above indicate that the international diversifications in stock portfolios become less important in equity portfolio managements. However, the value of foreign equities changes according to the changes of foreign exchange rates. Thus, the relationships between foreign exchange rate risk and expected stock returns will be more and more important for the future equity portfolio management. This is the first interpretation and implication from our study. We consider that this kind of research may be our future another work.
In addition, increasing market integrations of the international stock markets indicated by our empirical examinations suggest that other non-traditional asset classes such as commodities or real estate are also increasingly important for the future management of portfolios, where investment assets are not limited to only equities. This is the second implication derived from our study.
Further, the particular increases of the covariations between the international equity markets in the highly stressed markets suggest that the importance of forecasting market crashes or financial crises by effective indicators. For example, watching investor sentiment might be effective for forecasting these market frictions. 
Conclusions
In this paper, we performed the empirical tests as to the time-series stock return connections between the Japanese markets and twelve European markets of Austria, Belgium, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain, Switzerland, and England. In our examinations, the focus was particularly on the differences of the stock return correlation coefficients in the periods which are before and after the US Lehman Shock. Our empirical examinations conducted in this paper offered the following novel contributions.
1. Firstly, it was statistically revealed that recently, the stock return correlations between the Japanese and the European equity markets presented gradual increases.
2. Secondly, it was empirically derived that the time-series linkage between stock returns of the Japanese markets and the European equity markets generally increased in the sub-period, which was right after the US Lehman Shock.
As we summarized above, the derived findings by our formal statistical tests conducted in this research will contribute to the body of academic research in economics, business, and finance. It is considered that the future related analyses by exploiting our findings and other related data may be also valuable, and these researches are our future works.
